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Abstract of JP20021 34724 
PROBLEM TO BE SOLVED: To reduce 
through dislocation in an SOI layer and an 
interface defect, produced in the SOI layer at 
the interface between the SOI layer and an 
embedded oxide layer and to improve 
roughness on the surface of the embedded 
oxide layer. SOLUTION: A method of 
manufacturing an SOI substrate includes the 
steps of implanting oxygen ions of high 
concentration into a single-crystal silicon 
substrate, and then annealing the single- 
crystal silicon substrate, into which the oxygen 
ions are implanted at a temperature range of 
1 ,300 to 1 ,420 deg.C for 1 0 to 35 hours, in a 
mixed gas atmosphere of argon and oxygen to 
make silicon react with oxygen to thereby form 
an embedded oxide layer in the silicon 
substrate. 




Data supplied from the esp@cenet database - Worldwide 



d9) B^i-wtffFJt (jp) (12) Q m ^ §^ Q $g (a) (ummmm&mm 

#$2002-134724 
(P2002-134724A) 

(43)&B§B ¥f£l4^ 5 mo 0 (2002.5. 10) 

(5Dintci. 7 wmsm fi j-n-nm) 

H0 1L 77/12 H0 1L 27/12 E 5F0 3 2 

21/762 21/76 D 



OL (±5 S) 





#^2000 - 323462( P2000 -323462) 


(71)tHHA 


000228925 










(22) urns 


¥^12ipl0^24B(2000. 10.24) 




3f05ttim<s[B - r§ ii s i ^ 






(72) m% 










*«ie^bbb;awi rsb#i^ = 
















fffW 






















(74MP8A 


100086372 



















(54) B8WO«#] SOI*«Otti*tt 



(57) 

mm] s o i m^crmmmrc , soi itaa^ 
s o i s^izftZLt&mmtzm 

* y & &a u . mm-! * > $ a a t /^isn y u n y % 

7;k3"y t IgfR^F^xfffl^T . 1300-1 
4 2 0°CT"1 0-3 5mmim-flm&T--)imm$: 

m ix y y 3 y t is«£Mj££-frT y i» a >mmmz 
m&^mitm^mi-i s o i skos^st-* § . 




!(2) 002-1 34724 (P 2 0 0 2- 1 34 7 24 A) 



i tmm i ] m^ B y u n ys«*t 

— — /l/MSLT y U 3 y fc Ba£Kk£-£T y'Jnyi 

«rti5taa^^t^^ffM-r§ s o i mRrtrnjim 

T, 1 3 0 0- 1 4 2 0°CT 1 0-3 5 9#raffif#-«= £ 

fc mmtth s o i ass^mt^ 

[0001] 

mBMtfm^fitlSO I (Silicon-On-Insulator)^R 
WSStSf&tK-tS. M¥L<(iS I MOX(Se P arat 
ion by Im P lantedOxygen)effit± h SO I S^SBi 

^tttt* 

[0002] 

[«*<«j] SO iM^SI^-^MTCfcl. 

siMox^i, yy3ya«coF»«M&s&fr 
2r8rc*s. HfrW«±, 03 (a) t^-iat, s 

0 1 3SK1 lii^'j a vfflg2 wrtaitffiaiKiOKS'f * 

j£u ^hhmo s o ii 2 a mmmti-tum 

[0003] J: 0 . ^S^y 'J a y£«(t>{=SS* 
IKftl £ JBfiW £ fcft toBgfcBSarr:-; Will 9 
9. 5-9 9. Q%m%0)T)l'3ybO. 5 — 1. 0§ 
S%«H*W?i^^#HM*. 1 1 0 0-1 3 0 0°C 

t i - 5 BsraraH^stw-awrca * . 1 1 o o - 1 
300 °ct i - 5 mmttui. a * y&xztiKW 
«tmr B y y 3 ym.nmz&x2titewm4 
mzm.-th >r a m&m t t , a y'jn y mm 

[0004] 

[»WM£LJ: 3 t-tSISS] UpU 0 SO 

1 M^Sit^STIi , 4 * y &A t J: ^y'J^ySS 
CiiffiffS iff ( I si ) fc^fb&SIASfU 

<totson2a /t®k&mm 3 / y y 3 y* s 2 

w«-#Si£«fc(i 1 5 i imta S . z.tit>0) 1 sii±. 
03(b) t^f i at, soi SS^tBWJKt^A 

[0005]^:. iis^igfbi 3 ^ftSy£4m'-e 
(±, ^^yaA$fi^i§«w^iffi«»-c-{±s«waiii 

izmtz^K n&mmmzmi xvrmn±o 



t\i. Wh^iTi^^LX^imz^X . 
*«/hLTiffis£U =fc DA^^^Jh^SfrC* 

o . %3-mnm^mmzmifz t § ta^ y , fftPai 
yfi«-& 0 

[ o o o 6 w ^y&K^ixtzmmcnmmmMb t t> 
izso imt wjk&mim mm a * y a a s mm t -r 

^yaA§^ig«^wi«ffl«t mmtztz h v>v 
h h m*mm-zh & tub . mmzmnmi . - 

ft . iffi^ titi y >j n y 3&£££ L T «, ^^Bf iSTL^ 
l<o#Hfc: fM S fih RmTJ& 6 t ^ o T v ^ „ 4 fc, 

[0007] wj^seDii, s o i m^nnwuw. 

■ttmxmt zim urn s o i mm^mmum^ 
mhc\h\zhh, izwmwnwm.. mkm.\m 
»77 *x i fin. im s o i mMnmmumziSi 
mizuzhi, 

[0008] 

[ mmmmt h t#>m%. \ msm i cas a f» , 

#S H B B y U 3y*K4»(cS»Ji«iBR>f ^y*aAL^ 
MM 7|-y SrgEA Lfc^S^y 'J 3 yg*g£itsi&7-- 

^» lt y y 3 y its^^jtE^H+T y y 3 « 
gpt*iji*BMt«*m-r-& s o i wK^mm : mza 

HMT, 1 3 0 0-1 42 0°CT" 1 0-3 5 mmUftt 

hzt iwskt-tt s o i gm<vw£jjm?#> h , mt< 

j?HMT, 1 3 0 0 - 1 4 2 0 °CT" 1 0 - 

T'ffM?^fcK*t)f tswm±eyam+wztj \ \ 

*Mft»*ffl«57^*|6F±S-e-S. ^fcl 300°C 

ja±«iasT(±, e*fif™R±^fttffv\ soi 
1 1 ffix&iMtJi t w^fflffiffiTU y o a ym^mm 
mw^mm^mtim^zfthii&tzfr. mm^w. 

mtc% s.icisi coM^&Tfo h mmmz t ^« 

[0009] 



!(3) 002-1 34724 (P 2 0 0 2- 1 34 7 24 A) 



mmmmmm] mz m ommmmiz^x 

iTtUJykmiV&fetiZfflmT. 1 3 0 0-14 
2 0 °C T" 1 0 - 3 5 m&R&ti ZbXhh, T--)V 

mizsmmmmzi 0-3 smwixhh. mt< 
(±i 5~3oi$ibt&s. fts^Mj^i omm^mx-h 
h t . m,^mMmmt^mtcff) soimt aa^ 
mitmmmzio tt & »tf &mm±^m i +^znh 

z.tti. wmmmm±n&m s mfrT$> i tz 
^RS^ffi«t^es=5r v y yjs^st/i8*Ji^^ii^i 
jst+^tffij&sfi-f. so i /i+^maiEfi&^ffi 
xmmmztiiz &mmff 3 5 mr^mi 

h b , gas*f tBft ft±tf>£fttf£M: LTL^\ 

im.s^&<&i>, at, Mmvtmm±?)£&m 
mt-t 1 1 , $ h % 1 xmmiz-mtt: y y a > -is 
wmmm^timmmiz+Mzimzti^ s o 

*l&< *S . 7--;W5a!iaSf± 1 3 0 or- 14 2 0 
•CTJ>£. 1350-14 00Wjff4LK 7--^ 
JPIiiS** 1 3 0 0 r*}lT* Si:, y'J3 y]I^ 
HXM^JFM^iJ^^tff^^V^ 1 4 2 O^C 
St. J^'ja yoBWiEUi^Ba fc SrSfcft , S" 

[0010] *fftBH<03afeOJB!irci4. ifrf Hn^i 
fiifcffifcU ^Sfg§r5 0 0-6 5 0r(;:M*L&/!> { 

9 9. 0mm%COT)V-dyt0. 5-1. 0 
«<^Ft^#X»iIflT, 1 3 0 0°C- 1 4 2 0°CT" 1 0 

-3 5mmn&7~~mmifto . Kor^-^mm 

izi. 9 F/rMWSt^ ^>?±ASix^S«t » H B ^ U 
^ yMftStaA^tsSsH TS-y&ffizmt & 

[ooii] icoaa=^ML/l^JfMT"(± 1300-1 
4 2 0 °CC0mi8L-CT--)l<9mi-& ZtizX*). y'J3 

i tztb , miw^wxh & wmxmz H^yi 

B^ffiffi&^ft£-MM;:fT*>tfS i 1 1 X 9 , SOI 
% h o JJMFffiK i 9 so I M^MMMib . soi 



l t s o i mttwtts - > r?X% h , 

[00 12] 

<mmm 1 >u£ 7 2 5 m^s -i >^<r>sm^v y 3 

>M£MlLt 0 ctoyynyfflSiDUffi^yyri 

tmMK ■ 1 8 5 k e V 

h'-AmS: 5 0-60 mA 
F-XS: 4. 0Xl0 1 '/cm ! 

msmuse. ■■ 5 5 or 

* y&xmz. yss^ 9 9 ^»%«ot;p 
a-> 1 1 «a%cos««^^x#ffl^*T"^ y a >m 

WL£&W-~)mmLfz. m-h. 5°C/m i ntl 3 

4 0 r £ L . -e i T" 1 0 D^lftS LT 5 °C/m i 
n •em&£?ft£llti . r oBiS7--;t/MHt i 9 ^ 

y ^ > ssrt^taa^iiitii^ffMLTFjfaco s o 1 

[0013] <mmm 2 >ffi»B#p B ^ 1 2 mmt itz& 
wmmm 1 1 m-o l , mmm 1 

t N«^*fr-C7--; W Lfz . 

<mtW3 >«^B$p B ^ 2 0 ^it tt^hti^fsw 1 
t r-*>>- y 3 y^&fflgt. nffiw 1 1 nm&fc 

X'T--/l>mLfz, 

<mm\A >mmmz 3 5 iefis t l/^w(4«w 1 
b n-vis y 3 yw&mn t . isttn 1 1 

T'7--;^ILt 0 

[0014] <Hte^J 5 >7--;WSg^ 1 3 8 0°C b 

i tzwu±mtm\ i b m-co ^ y a y as « * l , n 
ffefi^i 1 1 wmmr'cr~-mm Ltz . 
<HJtM6 >7--/uias^ 1 3 8 or, femra^ 2 

.£L . ^ffi^U '• • • H"'U'r /• 

<mtM7 >7--/k&K£ 1 3 8 or, ummm* 3 

2 tftra t LtWI-iiUJfiM 1 b n-^U ^ ySK^ffl 

mi. mm\\ bnm^^x'7-->mmLtz, 
<n*0!8 >T-->um& 1 3 8 or, immm 3 

5 tf^Ht ttzmmmmm 1 1 R-^y y 3 >mm m 

EL, »SMli:|5|«^ffr7--;^lItt 0 
[0015] <iliam 1 >««P B 1^4B*P B 1i: tt^h 
(i^SSM 1 b m-n v 'J ^ y M & fflg L , HSfiM 1 1 

<ttK«2 >«JtB#ra^ sstr^t Lt«Wi»fiM 1 1 

r=z-)mmLtz„ 

<m.m3 >immmtt 4 0 strat tta^(±»ftw 1 
bn-vi/ijaymmm-i. mmm 1 1 

[0016] <JtKM4 >7--;P-SJSS: 1 3 8 0°C , 



!(4) 002-1 34724 (P 2 0 0 2- 1 34 7 24 A) 



ymmmmt, mm\immnmx'7=.~>mm 

Ltz, 

<*M80f5 >T--M&m$: 1 3 8 0°C, Ml 8 
<It$eM6>7--/WBS£ 1 3 8 0°C, «JWal2r4 

0 B£B t Lfc^tildtsW 1 1 m-e>i/ y 3 

[0017] <Jt«HM!f 1 >»t« 1 ~ 8&tf itlRfll 1 
(AFM, Alomic Force Microscope) j.tfllot, 10 

(Ra) mt^m*-*-. hi 

fcT- -;W*SB#r B 1 is ft £ S^ltf fc JMi W*3 7 

[0 0 18] 



[mil 













1340 


10 


1.60 


'/ 2 


1340 


12 


1.49 


a 3 


1340 


20 


1.0Z 


» 4 


1340 


35 


0.79 


// 5 


1380 


10 


1.21 


// 6 


1380 


20 


0.69 


// 7 


1380 


32 


0.53 


// 8 


1380 


35 


0.49 


Jt««1 


1340 


4 


3.54 


" 2 


1340 


8 


1.65 


// 3 


1340 


40 


0.76 


// 4 


1380 


4 


1.67 


" 5 


1380 


8 


1.35 


11 6 


1380 


40 


0.47 



m 1 xxm 1 x <o wt>tp%£ ? ami 1-6 iz&k 
xmmm 1 ~8Tii s o 1 miftmtzmmztdzimzfr 
mitmrnmco^ y7^xR&im±Lx^&zttfn 

[0019] 1 •:*:>.,;«_ >9mM6 , 7&tftfcRflH 

coso immzmmL, ^mm^vi-yyLtz, x 

7f y^'tfiEnhanced Chemical Eching (Modified Sec 



co etching. (HF : K 2 C r 2 0 7 (0. 15mol/l) = 1 : 1 

mmxmm ttz . m 2 1 s o 1 1 1 ss^is* UB^ifts 

02COSO I if 0 nmiiSO I Jg t W&frMltM t CDR 

[0020] m2i*)Wt>fr%iottz. soijftffiii 
&mm?>mi£.&?2>& 0-7 0 nmemmizmx 
m t mimmwtiE tx^&fzfo. 1 0 n m 

mi £it<mtw\ e, 7-znz comm t Kiies** 

t T ^ S iEHS.y "»5iKfi«0 LX^t WMX 

KKs»£a*te< , aaisfit s o imbmkmm<n 

[0021] 

mm<?m%i aiMKtzXiiz, *mifc£tui$* # 

m4*y*m,Ltz^m&yv?ymmm&T~-)v 
vmixy'j^ymmiKfczitx^v? ymmm 
fcm&mimmfcti s o i a^sig^st^v^ 

JTr\ 1 3 0 0~ 1 4 2 0 trt 1 0-3 5 ISiaffiJfrtl. 
itfciO. soiJftfi^Jtffll6ffit, soiltfflS 

ilfrMikMmffico 5 7 *.X £ |tl±T # £ . 

[mmmmmmi 

mil T-->immmizmhimmitmmcD 

[02] soiJBtaa»iMt«w#ffi*^wsoiJB 

[03] (a) soiSS«lH. 

( b ) «cor--;^at i OXFfi^ffMSti^ s 

0 i msinmm. 

1 soiii 

2 y'J^ylt 
2a SOI® 

3 a*6jA^Rfbl 

4 BiWEft 
6 ^ffiXPfi 



•■(5) 002- 



1 34724 (P2002- 
[02] 



1 34 7 24A) 




(72) ffih F?-A(##) 5F032 AA91 DA53 DA60 DA74 



